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(54) MOS-TYPE SOLID-STATE IMAGE PICKUP DEVICE AND 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a MOS-type 
solid-state image pickup device where the picture 
quality of a light receiving part can be made high and the 
performance of a peripheral circuit part can be improved 
concurrently with a simple process and constitution. 
SOLUTION: The light receiving part 10A and the 
peripheral circuit part 1 0B are formed on a single 
substrate 11 . A gate electrode 1 7A of a first MOSFET 
20A in the light receiving part 1 0A has a single layer 
structure of polycrystalline silicon. A gate electrode 17B 
of a second MOSFET 30B in the peripheral circuit part ® 
10B has a laminated structure of a first layer 17B1 
constituted of polycrystalline silicon and a second layer 
1 7B2 constituted of tungsten, for example. The light 
receiving part IDA and the peripheral circuit part 10B 
are covered with an insulating film 22A having a 
conductive connection layer 25 disposed in a connection 
hole 23. The second layer 17B2 and the conductive 
connection layer 25 are formed of the same materials. 
The second layer 1 7B2 is formed in an opening part 23B made 
the first layer 17B1 of the insulating film 22A. 
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(57) 

Ir1-<D*«1 l±lCg^a5l OAtJl 

ffllfllSSSB 1 0 B ^Wmir?>, Si^tU 1 0 Acom 1 <75MO 
SFET2 0 A(;^y- hWffil 7A(i#S^v-y avro 
^JfliiS-efoSo Ml521lHlS&g131 OBro^2(75MOSFE 
T3 OBW>!r--I>«<il 7Bfi. #SS->y ^^i^ff 
5^1(7511 7B 1 ^Jx.tf^>i/y^xVj; 19/^5^ 

xj^^m\Bi^w> 1 0 B ammm 2 2 a ic i 19 at^tt. ifei^ 

li 2 2 A iij^r^lL 2 3 ^1 (Ciimffi^Ji 2 5 ;55lS(t b 
tLTV^So »2»Jil 7 B 2 t^«ttglKJi2 5 tfilfl 

-<7:)«Wicj; l^)«j^$^^Tv^5, ^2©Jii 7B2(±. 
te#l^2 2 A«^ iron 7 b 1 l.imt-5feMiciS(t 




1 

#^ (cm Lxmn hfi?> tti, i'*®#iitroy- Ml 

S4b-<tt)«^coy- hSIlir-^JSI-^— >i^cD^Mtiffi«Sr 
[ft 2 ] HiIiaS3fe$R(4«iC(73-r^ ^7 n l/>-XjB i 

[ 3 ] luEif 1 WMO s h 7 v^;^ ^ 

co>>-*- Mi^it, ^tflE^i wgtfi. #?gs->y3>'(c 

If *il 1 fBfc(73MO Sli[fiH*l8f*Sg= 

^^BHi/y^V, ^^-i/xxviyy f-^ K (WS 

i) , (W) <0'pfii<h-^ \m^^hx-m 

^Stvr^^5 r. t ?ri|#^i:-t-SI»*53lE<fe(OMO sa 

[ w*3i 5 ] Htii5^6,#)s«. zmit ~> y =■ > ( s i o 

tii^fe § tiT V > 5 r i: ^#11 1 -r S 1 tegtoMO s 
[si*Tl6] ffitEg3fcg|5*5i;t>'tflfBMia[HlS&S^i:|flf5 

^v^T^fv (w) , ^{b^^i^'T^rv (WN) , f-^ 
(Ti) 4aj;0g'ft;^^>- (tin) i;^ 5 < i: 
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10 M„ 

[ft *« 1 0 ] m^mi-'^mmt. l o c o s ^ ^tt 

ST I (dJ; ^5fM$tifctc??-efc5r 511 

[it*3S 1 1 ] immw&mm\t. m%z% i wmo 

[fS*5 1 2 ] £*g±(C, ^ 1 (DMO S h 7 

HuieMi (75Mos«#a* N7>'v';=^^<Dy- hmmiic 

¥i^mm^M^-t^zt\cxiO^ Huf5^i(7:)Mos«# 

30 St, 

BulHi^-ttM<75Bf^®{i:e(cmitfi^»)K^«:ii1--5SM?L 

40 [ft 1 3 ] MIE^ 2 coJi t= J; tKmrtfi^Stt^griffiJi 

*IIl 2|a«(7)MOSS@fl!j|ftgg(D|S}3g*?S, 
[ft *il 1 4 1 ffliEM 1 S m^^^ VyV-yT. 

M:ffii:t5iEBi oit^ffM-rsxs*, # 
[tg*3i 1 5 ] mwmm^mwM.mL^'^m-t^T, 

50 g?r. KjES^4-r;^-:/:I^s/^>'^^^cj;l9^f 



3 

[t»*ii 1 6 ] mmm 2omt. mimm.'immm t 
[f»*9 1 7 ] mmm 2 t . tuE^mttSi^i t 

Sr. #lga%->y=!>, ^>i/:^x>'i/!;f-'f* K (WS 

i) . fiy^~7.7-iy (w) <73{i'^:^ce< 1 1 

[11*31 1 8 ] ffrisiti^JlSr. -m.\\:.'y y 3 it; 
^ft-> y =^ vm^f^n'i^-fi: < t fc-;^!;: J; 19 Itfig-f-S :i 

1 9 ] mwmvm.tf-mmm%mim- 

(W) , S{t:i5'>-;5^;^-r>- (WN) , 

=f-9:y (Ti) fcit/^'fkf^^i/ (T i N) (D5V>^cC 

[0001] 

[Hissi:s?ta5i:^i5]-(D H^#f*:£«± \L mm-f itt^ 

(-JiiamSgarCMOSFET (1=SSMMOSl;#a* h 
^Vv*^^) SrliV^T«5jtLfc:CMOS'r^-v'-fe:xf- 

[0 0 0 2] 

yS^c^«S«fS^^cffiv^6@™tSSi: LT. CC 
D (Charge Coupled Device ; WW/IS-^xV^-Y ^) 

MOSFET (MOSm#?i:^h^>-v^;^>5^) ^SSpeL 
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Mm^mm.^. mmM^t\^X^l^^y^ (On chip ) 
[0 0 0 3] r(7)S#TP?fll§-eai5r#2«^)Tl/^§t7:)^^CM 

fc5 (IEEE Trans. On Electron Devices, 44, 10 ppl6 

89-1698 ) e CMOS-r^--v^^r>'i^^^. »^{*(7^*tf 

ii't^^^CMOS LS I (Large Scale Integrated 
Circuit) y°nir;^S«^ffll/NTKigL7tMOSM[ilfl5: 

S§§|5flMOSFETi-J;i9«^^n. ?jlfflDRAM (Dy 

namic Random Access Memory) , n :y ^ /D R AMM 

^^(Dmm{^\^nxmm^^nhhx\.^:5. 

[0 0 04] fif*. CMOS-r^-v>ir>-tH(7:>$^Jgyn 
-^^n. m:^\t. EI24fcJ:t/Sl2 5{;::7SLfcJ:5 
*:>tiTi/^5o ^If^DCMOS-rp^-v^ir^/f-l 1 Of±, m 

h mS«ig*3 X t/f'^M^fe^ CMO S ^ > 

^\mmLxmitLfzm^(Dmxh^ . s^sci i oa 

30 *D^J;t;M|ja[Hl^Sgpi 1 0 B 1 hSffi^^l^Sv 
y::!^ (Si) ioXxl^>^^:^T:yiy])-^^ (WS 

i ) t7)^S1i3ti: R I E (Reactive Ion Etching ; 

1 1 OA. ^mnmm\B\^^i i ob^*lti/^6o 

[0 0 0 5] *-f. ^(Ix.tfnffiv/y 3> (Si) it)/^ 
SSSl 1 1 t-^dxtf LOCO S (Local Oxidation of 

Silicon) S#T(Cj:t9, 0ij;ifji!i^'(t>'y n^-it)/^^ 
«^!l^tfJ¥$ 2 0 0 nm<Dm^'^m^l 1 2^JfM-r5o 
40 fj::}o^ LOCOS(^{-^;b'9 (-S T I (Shallow Trench I 
solation) ^^}f(D^j^mij'^^^ffi\^^Xi,X\^\ ^(D^s H 
24 (A) d^tyci^t-. ^7:n/^ti«l 1 3 4rffM 
y-hte^Ml 1 4*mi-5o 

[0 0 0 6] 2feV^l:\ 1 0 0 n mC?:i#|j0% 

y =:^>')IIl 1 5i6J:m?'J;itf»^ l 0 0 nmOWiU^y 
^';;^x>i/yf--f KSSl i 6 SrHitc/^llf 

^oy^^^ y<^-='y^'^titcy^huiy::^hm^'^ 
50 x^iJ^tLT. 0!l;?LJfR I EfCi «9ii5?^^:/^';^x^^v'y 
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t^mm 1 1 4 ^miKmcm^ l. hms 1 1 ? 

(B) (c^LfcJ:5(-. ^Mtiffi^l 1 S^Mi^ir^. 

mtcj: 9. S^a^l 1 0 A{::fi:7;f h^V:^-Kl 1 

^•irLTOMOSFETl 2 0 ASrf^^-fS t i: t 
Mlffl|H]S§^-|5 1 1 0 B ^S/S-f'SMO SFET120B5r 
WM't?>o y:t hy^:t- Kl 1 9flMOS FET 1 2 

0A<7)y-y;^|ftia§o ^^e^l^flWl 1 Std^A^nS 10 
NMOSFET(7)?fMt^{i^J;ttfb:^ (A 

s) . PMOSFET(7)?fM{-f^fJx.(f7jN«>^ (B) * 

tz\tz.yyi[:::t^^m (BF2 ) /^if'^ffl^/^5o 

[0 0 0 7] M;?LtfCVD (Chemical Vapor D 

eposition ; ft^Mtlj^Sift) J: ^ , 1 1 1 (D± 

ftji 1 2 1 srfM-r 5o ymm 1 2 1 ojfm 

fi. S i H2 C I2 Sr?jS*5 0 s c cm. NH 

3 ?r2j^»2 0 0 s c cm, N2 ^ijft* 2 0 0 s c cilice 
#*^L. J±;^ 7 0 P a(7)S i H2 CI2 tNHs i N2 20 
t^T^rg-a^^H^t 7 6 0°C{CTfT5o 

[0 0 0 8] i!V^T. <?i|x.flff$ 10 0 Onm(7)BPS 
G (Boro-Phospho Silicate Glassfilm) 2:^ti:^Sf^ 

mmi 2 2(DMmt. m^^^. 55^*7 2 omg/ 

6^. y y (P) ijfcii 2 Omg/5j\ ^^l^f^SijitSg Om 
#ia^tt-^3v^r 8 5 ot:-ei o^Ti-mvym-^m^n 

^?)(CCMP (Chemical Mechanical Polishing ; 
it^mmfB) (-ct 4 0 0 nmWlg gl 2 5 30 

(A) tC^LfcJ:5(-s IWIfeltflf 1 2 2(7)Sffi:^3ptg 

[0 0 0 9] |Il^L?:^v^:7;e- M/v^;^ hg^ff^ 

T> bn^R I Eg^^;^l/^/c:n>^^ hR I Etc J: 19. 

m?^iBBmi 2 2i6xx^iy]) :=i>^mimi 2 1 ^m*^ 

f^J^tt\ Ci Fr ^ifCmS s c c m, CO5ri){£i50s 40 
c c m, A r ^ijfES 3 0 0 s c c m, O2 ^jjfci 5 s c 
cm-eft^^L. JEE;t)6. 2Pa(7)Ci Fs tCOtAi 

t02 to:>U^^m%tL. RF«M(c:J:t9 1 7 0 ow 

M;?Ltt\ CHF3 5rSf£S4 0 s c cm. CO^jJfcgl 6 
0 s c c m, O2 1 4 s c c mTttJ^^L, )±;^ 

6. 2Pac7:)CHF3 t C O i: O2 <!: t 
RFfll^gtCj: ^) 1 7 0 OW(7)til;'7l-Tl:J±SrM 
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0. 5 5 iim(DP]m^(Dm'mii 2 3^jfmi-?>o 

[0010] ^oYi^^ huv?;^ fJi^^^L. 
?Ll 2 3(DF^:iBtc:#MJ:i9/^;5S?#lil 2 4^M;ttf;^ 

5 s c cmTftJj^L. JdE;^0. 5 2 P a t7:>A r t 
SAl:;^8kW. 3 0 0rtCT. ^y;t«J?:^3 0n 
mc?^^^^' (T i) S^ffMi-^o *tc. N2 

5ril*4 2 s c c m. A r ^Sft42 1 s c c ^Xm^ 
L. J±;f7 0. 78PacON2 t A r i: (T^^g-a^^H^ t 
U SA«:;^6kW. 3 0 0t:T\ f!l;ttfif:^7 0nm 
(T^^ft^^^^ (TiN) S^ffMI-^o ^^>^Ji*3^J:t/ 

5 Ot:. iE;^)l 01325Pa (latm) 17 3 O^t^^ 

[0 0 11] ^CD^. 02 5 (B) fC.i^Lfcj: 51-. 

m^^mm \ 2 Am^^^^tz.^m:i\. \ 2 3rt(c. 

tf^>^^7;x>' (W) i.'0fl^m^-fy^\2^'^W^^ 
-f5o *-f. M;ifJj¥^ 6 0 0 nmC7)^>^^y;7">Jl^ 
«^!lx.ff#ilJRCVD (y^yv^y bCVD) 
Jli-So iS;JI^f*(l. «Xfi. WFo ^iJfc»4 0 s c c 
m, H2 lri)RSft 400sccm, Ar ^rJSfc^ 2 2 5 0 
s c cmT^t^^L. JE;/;) 1 0. 7kPa(7)WF6 H2 
i:Ar i(7^ffi^#H^. ^flISi£4 5 0°Ci:i-5o *m 
mTOit-^^^-^Vxil^^ I EagS^fflV^/cR I Etdi 

[0 0 12] r(7:)iny5^y<.y^xSit. W-^'fy^^\2 

-f. ^mi 2 4^^y^:y^^'r^m2^v^yy^ fci 

Fs ^UM. llOsccm, Ar 9 0 s c c m. 

He ^^S5 s c cm-e1*^&L. }±t} 4 5. 5 P a (7) S 

Fe tAituetom^^m^tL. RvrnMicx^ 

(±S^2 7 5WTfi^5o B2::^T?/7^C0««jll 2 4<D^ 
y'^y^lt. Ar Sri5ic*7 5 s c cm, CI2 SrltSS 
s c cmXWir^l^. J±tl6. 5 P a (DA r i: C 1 2 t(D 

m3y^Tyy(D:^-y<-:ny^l^^\t. S Fe Sr«ft^2 
0 s c c m. A r SrijiLi lOsccm, He ^jjftl 1 s 
c cmXWi^L. !£t}3 2. 5Pa(7)SF6 i:Ari:H 
e t(?:>jg:'g^#ia^t RFmiStcii ^9 tU^7 OWTIt 

[0 0 13] 

[|S?^;a^fi?i^LJ:5 i:t-SI^M] Li^^L^i^^tp. ftifiT 
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0 S F E T (7? h ?r #ISh^b i/ y 3 >- J; ^) 5 ¥Ji 
[0 0 14] L*^-Lf£i^h. ^fieliyy aVromiltJt 

Miffi^ifiiSfetib-f 5/c*(C(4. 112 4fc<tO«[Il2 5 ^ 
#B8L-tijiiqLfcJ-5(-. ?«f*<^?)lfflDRAM (Dynami 

c Random Access Memory) , n C/y ^/D R AMjiStfeT 
:^fiiE<D-fn'tMZ.^'r>X. ^—VmM\^. ^iSea 

3yt:?y^xxi^->yih'i' K (ws i) mtoa 

«ft . Bt^ mis ^ tLT V ^ -5 ^ >- if ;^ x >m^\^m Lfc 
jHU P< ^/I^'ir— 1^, iJ'-Vv-:/ (Damascene) 

!|#ll¥5-114617 ^-^^m. 5 - 

3 1 5 5 8 8 -^^^jfg) „ 
[0015] fcfd'L. i»J; 0 fi^- 

[00 16] 0*19, t^5fe(75CMOS-Y^-i^-fe>f-M 

^bitfiw 'Si±t'^tw->im^ntx^-v9M 

[0 0 17] *-f. 0 2 6 (A) (O^tfci^tc:. 

1 1 1 tm^-^^illf 1 1 2. <>^jum^l 1 3*3j;t>'<f 
-b»i»l«l 1 4^ffML, StSl 1 lw^B(c#;feH^B 
'>y =^^8^1 1 5 t^y^/y^T-yi^])^^ KKl 16* 

[0 0 18] ^\,^X\ 02 6 (B) Iw^L/ci Jl 
iaiHlS§g|5 1 1 0B*7;t M/v?X hBIl 4 l{;ij;i9-v->!. 

=3f->'i/L. S)t§Bi 1 OAn^y-^^Tyi^V'^^ KK 

1 1 6 *31-;/^i/ir-f ?>„ 

[0 0 19] 7;^- M/v>X hmi 4 1 *^±L/cfi, 12] 

2 7 (A) (C^Lfciptd, 3'J(07;<- M^v^;^ hKl 4 
2(cj; 1 0A*-^;^df-y^'L. mW^^l 
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1 0B<D^yi^':^v-yi^\)-<)-4 Kill 1 6, #^fBV'!J 
3>Iii 1 5 i tj?^- Mfe^iii 1 4ei(-^?'^^ 

[0 0 2 0] 7;*- hUv'X hMl 4 2*|^*L. 

T. BI2 7 (B) (':^Lfc:J; $ f)i-SiJ©7;t- h U 
v';^ hSl 4 3icX'0m'mm^W>l 1 OB^-r^K^y-f 
S*^l 1 OAcT^^feSv-y ='>-^l 1 5?r3:iy^ 

yyLx. mMmm(7-)^'-hmmi 1 7A^ffM-f-5o 

JLUmtLXlX 0 2 6 (A) (??XSlC,^V^Tia 
10 2 7 (A) (i^Lfc^- h«Sl 1 7B(^ff^^*m\ 
02 6 (B) (c;^Lfc§:^lail 1 OAWt?i^^' 
;^7^^-i/y i^-r KIgl 1 6ro3;s/^:/^'"S:fT5i5f-L 

[0 0 2 1] L;6»L. r © J; 5 ^^ifi^Jferoy- ^) 

^>(t7°D-fe;^T'(t. 02 6 (B) (C^LfcgJtgPl 1 0 

ACD^>'^'y^rv->-yf-^ KJSl 1 6co^ j/^^v^'ig 

t^5v^x#|gfs->y 3:/Bii 1 sr-fm.'o LXL^ot 
vm^^^y-fyf^-t^iM^. m^6^mmi 1 2(7:)®^* 

Km 1 6i:^^\C:^y^y-i^LXm^ir:h'Si^mi>h 
:Es/9=-i^^-;^/";=^(;ic 1 2 -^HB r ^o^m^^V:*?' 

^i:^M-r^:Lt^^h. 'yv='y\^xfr?)mmtim^ 
T't-f. #^fB~>y ni^iiii 1 5i:mm(Dmmxi^-\z 

[0 0 2 2] ^ bfC, ±lEro i 5 'tl^^t?)'^'"- 
'9^(t7'n-ir;:^-C(4. '^'-Klilgl 1 7A, 117B;5S 

x.y=f-y^^ui:f::^hmm iT-yv^yy) x-mm-t^y 

30 7XV{CfSJSt^$ixTLS 5 ' t75>^. P' ID (PI 
asma Process Induced Damage ) J; M6 

i^i 1 4ff)mmf.i:t'^mi^mi-<nim\ti&T%:m<m 

[0 0 2 3] t£i6. CCD*ffl^^fc»^g«^Cg8LT. 

CCD ^^t^mmn tuos m'f-^^t^^mm^n t x- 

5 («xtt\ #ffl¥7-2 1 1 8 8 3 ^^$6, m\z.m4 
fc■7;^d(^>-i/4rffi^^5;^.-e(40 2 6*3J;U?0 2 7 tl^^ 

mifmitm<'tzJfy. ->y = >'m[ifi^ i 9 /^sffitsc • s 

[0 0 2 4] -rfj:t>h. ^-f. *«±(C, 

mmm. ^'^i^-yv :=^y2:'otj:^mi<n'mmmm. -> 

m^x ^ mmm^m^m 2 coy- h^,m8iirffM-f5„ 
50 mmt:r^i&L. mm.(r>^M\^^<9~:^y^v,x. 



9 

t^2 (DmmwmM: t n y ^ >'a{kii j; 19 § ^ 

[0 0 2 5] r(75Mit7°a-feXT'(±, ^KT^^-h^,^ 

J; u^B 1 o^mmmm i^m^ -> y ©^^^ m o 

TV^5„ L;i^L>fe;55P,^ r©->y a V^ft|g(-±^^ttT 
[0 0 2 6] -(75J;5(::, «-e(±. g^tllJi: ill ^ HISS 
[0 0 2 7] *:%B^(t^^/0-SFpm'^J^M^T/£$ix/cfc 

MO smmwmmms.isxx]^^nmiti7mimm-r^ r 

[0 0 2 8] 

(cm LTfgit 1 1 1 i-*Ji«5g<^>5r'- 

ir-r 5^ 1 ©MO S h 7 > v';^ ^{ixL/cSJt 

-n<r>yFm¥om^^^ir^^2 (DMo s f 7 y 

Ji i: . mmoyf^ 1 roi('mi-5{£si-Kit t^tniei^ 
t^t^m^fciiO^^'hho mm^mmstLxit. mo 

S S#^bm N 7 ^ O y - X *3 J; K W 1 >te 5 
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^ (BMD ; Buried Metal Diffusion) , $fcf4^l^tl 

l-^fR]-r-5i5lc:iaS^tiTV^5:it;aW*Lv^ |gi 

0 s h 7 v-i?;^ ^ (75^ 1 CDS t f±#ri$fB ■> y 3 

10 VlcJ;i9«fiSt^ix. ^2(7)Jii#«tt^^Ji<!:}±#i^fB 
~>y 3>'^fc{i^Jitr-^A,-cm$4xTV>5r t^s, § 
(t 5 WWlfiI_h i jli22[llS§§|5(' *D It 5 i« Kf-^ib- 

1 t/ttH^lS] ± i Sr AT ^ -^J: 5 i: V ^ 5 m,^- /!» ^ 5) * L 1/ \ 
[0 0 2 9] *|gB^liJ;5MOSMH{*»^S^««Mig 

*ffi±(c, SliOMOSl;|?-S!i*h7>'v':^^ 

CO<!r- VmMh%2<DMOSmm)iWtVyl^i:>7^'^<D^ 

- h«ffiwBl wair^JFM-fSXSi^ ^l<7)MOS 

i t>'^ 2 (7)MO s ffl;#$a)*: b 7 ^ w -ir 
t(Cj;i9, Sl(7?MOSS#amh7>v?;^i5?(7)->?)-(D 
O S mm)i^ Yy^'y:^^ ^^trS3t^ ir ^ 2 
jlIfflllIiSSg|5fcJ:t;«g3ta5Sri|fe^M(;iJ;i9S5XSt. 

Ha-t5MP§|5^^J5)c-t5Xai:, fflPg|3rt(C^2(DM 
O S fl;#ail h 7 V ^ roy- b 2 (7)g triR^ 
30 ^-rs title, ^^?Li^(c:^2 0StP-o|^^:f{cj; 

[0 0 3 0] *«BJ{Cj;5MOSMiaftfil^^«T-«, 

»«3t. Jiiaie]^a5©^2®a;#amh7>'i>;^:5'«<>'' 

- Vmm\±'Pfi< t 'b^l rog*5j:0!^2(7)lSr^tp«S 

l«ii-efe'9, m2(7^Si#sitigs^iitttiRi-rowr4 
\^i.'om^^ihx\^^cr>x\ ^imtw^wmutx^ 

40 xi-m'&.'T.mmm\t^f\.x\^^^o ifc. ^2(oh}4, § 

{iE (CIS: ft b tv^ifeSi^ Kii-r 5 ^ p ^I5rt idffM ^ 5 
WT\ ^ioJii:^2cDJit<ol;^fl<)^igg(Dfc*{cSijw 

[0 0 3 1] *«B^|C iSMO si!J|il#:m$^E«Mjt 
;&feT'(i. lliro€#'^«h7Vv^;^^c»/-M;«t 

^2©fl:#?;!)* b7^^>';^^(75^1 <75Ji,i:^f^)^L, r 

50 -(r>mMcx'of^2<r>mi3Xiymm^^mmi:mi^-t^ 
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[0 0 3 2] 10 

[0 0 3 3] [^1 (Dmmmmi m 2 ^^m^^^ 

h ^^-Y K 1 9 *^r-r5S5tgP 1 0 ASr«x.-C*5 1) , 

r (75S:3ta3 1 0 A t mmmm^ 1 0 B t ;5Siii-(75S;^ 1 

^-r K 1 9 (4, mm 1 1 ±(c-7 h y ;^^^tciefi ^ 

ixTV^So - ttP3<7>7;e- hyy :t- Kl 9(4. fillJSft 
<75±J-^(i(4#^ lilwH^ (t°^-1r7i^) ^tS^igL. 
-af*(73»-g-tiW#S1-S3fiW7;i- h^V:^— Kl 9 

H@(DjS*^fll^^LTV^5„ ll21[i]K§|51 OB 
11, f!lx.(fft-^*f!fillElS§^igS)|Hlgg^^-tA/-t?*5'9. 
tl.m(0[p]Sgi4f!lxH'CM0 SliigWMO S F E Tldi 

[0 0 3 4] tfc. laSfCi^Ufci^ roCMOS 
-r ^-i/iri/iM 0T-(4, h^V K 1 9 30 
(c>^j-[B]t" 5J;5(-s ^y-^^-zu^ 2 6 Mp*(b]± 

-7^'/P^2 6l4. fl|x.(4'*fe7-</U^ 2 6 R, 
^/W^ 2 6GtDj;t;«Wfe7^-/l^;$? 2 6 BiiS^lfV iJ-^^^j 

# 7 ;t h ^- K 1 9 fn'o X. Mx. tfMfe 

f^^fe ^tlfctrSI i 19 T^eSSWP^Ihli 2 8 ;i5^1t ?>nT 
V^So — 7^'/U:?2 6 (2 6R, 2 6 G, 26B) 
*Jj;0SWl»±ffll2 814, «ISJ12 gfcifJSv^tciSlT 
^)tlTl/^5„ -7^ ^' n UVX'2 7(7?Sffi(c:|4 h 40 
hS3 0;5SffM$tv-Ci/^-5„ ?iJb\ :^y~y^yu^ 2 6 
*Jj:t>*-^'l';^n i/yX2 7 {4, iiiWlR]±Wfcfcil*^»t 

fc (4 P] * ir t € »& t T t J; V \ 
[0 0 3 5] 01(4, SJt^Rl 0A(7)1P(757^ h^V 
K 1 9 t , WiailS&gp 1 0 B §r«j?fe1-?) 1 iiroMO 

T-feSo Ell (c:fcl/^T-^,ffl^(7^^«{4S?t$|5 1 

OA, :&^(4Jlffl|lIgS$|51 OBSr^LTV^So 
[0 0 3 6] gJtlFPl 0ACO:7^ h^-Y:*-- Kl 90# 50 
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^(r(4, y^yifm^tLX<7)mi<DM0SFET 
2 0 Ai-im^^tiX\^^^o JSamSS^ 1 0 B (4, 

||2(7>MOSFET2 0B(iJ;i9«^S^tLTl/^5„ W.I 
OMOS FET 2 0 AioJ;tJ«IS2roMOS FET 2 0 B 
(4Ir1-(D*«1 1 {'JF^fii(;$tl-/c'>3.7W^i|El 3}CJF^jt$ 
ixT*Jl9, RS-r^^l(OMOSFET2 OAfcit/^ 
2(7^MOSFET 2 0B{4, 1 2 J; "9 SV^ 

m^y') =^>^m.Xh^^ *^-5>8tlli 1 2 (4, «;t(4J¥§ 
/is 2 0 0 n mtrfo >9 , iJi^ftv-y = VtCj; 9SJ5fe$;^T 

[0 0 3 7] ISl roMOSFET2 0A(4, f!)x.(4, * 
Ji«3Str^-1--5'>''- 7 Ai, ^C>i?5ftiJ(c:iM$ 
tvfc-Jt©^*iei^M*^l 8 AtSr*-LTV^.5<, 7;r 
•Y :t- K 1 9 (4, Ml »MO S F E T 2 0 ACy^m^^^ 
«1 8 A(75-;^-efc5y-:^^*:^aTV^5. 'f- Miff 

1 7A(4, ^!l^(4, (p) ^<et'w^|ie#i*#i:i"#fe 

H^av^y =>i/(Cii9«^$;}xT*3«9, Jf-$(40-y^«l 0 0 

nmt:'fc-5„ 'J^— MiHl 7Ai:SSl 1 t<r>f^ 

[0 0 3 8] ^2 WMO SFET20Bf4, Ml OJi 1 

7 B 1 io it^M 2 wii 7 B 2 waHliiti?:)^- vmM 

1 7Bt, ^©MftiJl-ffMStifc-MO^T^Mil^^JlEl 8 
Bi:4r^■LTV^5o Ml roll 7B 1(4, ^~VWmi 

y =i>'(c<};i9«)5fe^ixTV^5„ 

[0 0 3 9] g*|fPl OA*3i0JlffllllS^^l 0B(4, 
**'!l^(4*te#|f 2 2A, 2 2B{rJ;l9|lfc.tl-CV^?)„ »^ 
1K2 2A, 2 2B(4, i5ijx.(4-^'ft:v' y => Vt/c(4L P 
— TEOS (Low-Pressure Tetraethoxysilane) Sfc(4 
BPSG^tfirro^^kv-y =iV*Mi|S|-(-J;'9«fife$^TV^ 

5, Ife.^)!l2 2A<75Jf:$(4<y[|x.(4*5 0 0 nmTfot?, 
#IK2 2 BCff$(4^!l^(4*5 0 0 nm-Cfe-5„ /cfjo, ^ 
^1^2 2A, 2 2B(D±(C{4, l3S^L?SV^±a5iBI»Jl;S5 

6, ^0 1/^^X2 7, g:it|!S±Ji 2 8 , hy7°3- 
hS3 0^^siS:i-tt,ti?.;iiS, r^^b^4lllTi4*m^i^ 

[0 0 4 0] imM2 2 A(75F;f£cofi:a, {?fl;t (4*^-5^ 
ilJi^l 2ro±(C(4, »1:SI2 2 A^Ka-r5SmL2 3 

>!)SJ^fig$^^T^^5o *fc, mmm2 2A(j:>w,\<r>mn 
B 1 (c>E^^s1-?,fire^-^4, ^^i!i2 2 AirKai-sMP 

g|?2 3 B;45^{tb^^T^^5„ g!K?L2 3 *5 4 tJ^M P §15 2 
3B(7:>rtffi(4, ;S-»Ji2 4(;iJ;i9«t3H-Ci^5o ^*Ji 

2 4(4, «x.(f^'yi/xri^, mt^^'^i^^^'ry, 
>4fc(4^{lif^^ ^ro 5 V>'^j:< i 1 1 a(c J; t) 

[0 04 1] ^ic?L2 3f^(C(4, ^!lx(4'ia^L7'^V^±g|5 
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It. y- 7 B(7D^2Wji 1 7 B 2;iSf^j^$ttT 

[0 0 4 2] |2|4/^^^LE18. /j: ^^(^^(ciftP^ 

[0 0 4 31 *-f> 04 (A) {C^^LtzXol^. 
nm>^U='> (Si) J;'9/iSS«l KCfdxtfLOC 
OS (Local Oxidation of Silicon) g^PfClitj. ■{Rlx. 

(ffl^^k ~> y ^ V i "9 /=e -5 Mx.if ff ^ 2 0 0 n m«*^ 

^ t LtzT^mmi&Aici. t) <>3,;umm i a ^m-t-5„ 

^*fii^i: LT(±^J;t(jB* 'f:t>'SrffiV\ fiJxitfaA^ 
8 5 0 k e V , K— X45 Xio" ions/ 

[0 0 4 4] 114 (B) (c:.T^bfcJ:5(-. S« 

(fff^ 8 n mO:>^~ Mfi^JI 1 4 SrJFM ^cO^I, -^ry 

0 0nm©#^ftv^y riyl^l 5 Sr^li-t5„ 

[0 0 4 51 MV^T, m^L/^V^^;*- b Uv?;^ hif^ff^ 
fiKL. hi/-:^;^ hJi^<f- hll^li 7 A, 17 

B<7)/N°:J'-y(ctSoTili)^6*i(c^*L. ^(nm. 

R I E (C J; 19 #iga%-> y 3 :/Si 1 5 *3 io:^-- Mfeltfll 

1 4^jlt/^W{cr**L, 1115 (A) SOT^L/ci;5(;. ^ 
10M0SFET2 OAOy-hmm 7A*iJ;t>*^2 
<7)MOSFET2 0 BW^i^- hmffil 7B(D^l(;oJil 

(Transformer Coupled Plasma ; Sfi^fS^) W^-y'f-y 
C I2 ?rgfES7 0 scorn, HB r ^jjg 
*1 0 5 s c cm, O2 ^mtl 0 s c cmT-#t|&L, 
E:^lPa (7. 5mTorr) (7?Cl2 tHBrtO 

2 twfS-g-^H^t u 3 0 owrottl;'3(--Cfif5o 

^tti (EPD) f^. ^e>(C3 0%(D;e— /^-o^-^f^V^^ 

[0 0 4 6] ^(7>^t, 0 5 (A) (CS^LfcJ; 5(01, 

l^roatR^iiAic: J; 19 , ^PimRI^ 1 8 A, 1 8 B ^fl^ 
^-t-5„ CH(CJ;i9, g3t$|51 0 AIC(4:7^ 

t LT WMO S F E T 2 0 A ^Mj^t?) tth\^. 

jiamssgB 1 0 B ^mf$,-r ^Mo s f e t 2 0 b ^jfm 

•f'So 7^ h^V^— Kl 9(iMOSFET2 0A(73:i^ 
WISA. 1 8B{C}iA$;ixS^*i6!^(i, NMOSFE 
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T<DMmatmx.ithm (As) , PMOSFETOfl^ 

mmm^if^^'ym (b) ^fdii-^s/^kTixr^* (bf 

[0 0 4 71 ^6>l-, 13 5 (B) miR 

1 iro^E^K«t-5J;5t-. filxiJJf:^ 5 5 Onm© 
LP-TEOS J;i9/i2.|6S)!i2 2Ai. «X.«')1^3 
5 0nmCDBPSGJ;f97:c5lii,SBl2 2Ci:^, 
CVDffi(Cj;i9J5i^)llL. y^n-^S^frPo *fe«^)R2 
2A(7)ffM}i. MXL(1\ N2 »Sft5 0mg/^, TEO 

10 S»K»13 0mg/^, 5 OP a, 7 0 0°C(7)^friCT 
^^Ji2 2Crofl^fig«, mM7 2 0 

y ^'iSftil 2 Omg/^, ^J-^iRi^EiQOm 
g/5^-s SJ±. 5 2 0°C(O^#(;i-Cff 7o */c. y:7n 
-iftSli. m^i-i^m (N2 ) #H^4'(-fcl/^T8 5 0 

[0 0 4 8]^^V^T, 0 6 (A) (OT^Lfci^t'. CM 
PliCX'OM^lt4 0 0nmmmU ffiSJl2 2AW«E 

%¥±i^t:-f-s„ w(DCMPx@{±, mmmtL.xi^]):b 

^i-?^l 4M»%^tfKOH*M5*fflV\ r<7^Wg?^ 
20 ^ 1 5 0 m 1 /^^(DsKSTtt*^ Loo. WJ^T" h ?r 
lHlteic2 0 r pm. fifel 1 ^i^rJ^-TSPi^il-^^lHl^^ 

2 8 0 r p mT-^rti^nHlteS-B:, 5 0 0 g f / c m' 

(Dmrnrntiicxn'). 

[0 0 4 9] 1^\/-^X\ me (B) (C^Lfci^t-, 5p±B. 

{t;$tifc^^a^2 2A©±{^7;i- huv';^ M4 1 

jfiL. bwv';^ hJl4 1 ^^jK?L2 3 jyitFM 

Pla3 2 3B«/^^-:/(CfigoTil4R^I^(C|^*-r-5o 
-=>/$tbfc7;i- h Uv'X hH4 1 ^-7;=^^ i LT, 
hn I E^«$:fflV>fc3 V^J' ^ bR I 
30 E(::j;i9, ffii^Jf 2 2A^:ns/^>:i7m*1-5„ r 5 L 

1 i tie, H 1 (DS 1 7 B 1 (C3<tj^;i-5fig(;^#i^j|i2 

2 A ^Sa-f 5 P g|5 2 3 B ^JFMt-So 

[0 0 5 0] tito. ^mfi^2 2A(D3^y^yVlcX?>i^ 

tHliBA^55fe(cttiifiLfc*S (PIfBK, #rj^l 1-2 8 
8 9 2 3 ^<2!j|6#Ba,) 0 ^ tr^X^ 6o 

*fe^m2 2A(7)iS/1^>'j/(i, C, F, 

40 €:flfE*8 s c cm, COSrgfE»5 0 s c cm. A r 

»3 0 0 s c cm. O2 ^mms s c cm-efit|^t. ffi 
t)5. 3Pa»C4 F, tCOiAriOi t 

HMiL. RFflaSf-J; "9 1 7 0 owotU;^(-Tl;i±*: 
ML. :t-/^-^s/f-*2 0%iCTff 5., 
[0 0 5 1] 0 7 (A) (i^Lfci^tc. y± 

hUi^^hm4 1im*L. ^^2 3*3j;t/MPg|5 2 

3 B(75i*iffi*3j;u;s|g 1 1 (Dm^^^im'y J; 5 ^ 

«s 2 4 im^it^^< y-^m^^x^ j?)cii-rSo 2 

4 coff^tt. ^!l^(4'Ji(T(7:) J; 5 Id LTfT p r i: ijs-e# 
50 5, S-f , A r «r>jK»3 5 s c cmT«*&L. 
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BJJO, 5 2 P a tOAr#[iai g:Afl:;^8kW, 
3 0 0°Cc/)^{4^[::T. «;i«Jf:^ 3 0 nnKD^^yjfSr 

ffM-f^o ^ifct-, ^!j;ttf, N2 ^UM4 2 s c cm. A 
r ?r»fES2 1 s c cmT#t|^L. i±;/jO. 7 8PaCON 

2 tAitoyi^^mm^tL. KAm^6kw. 300 

650 'C. i±;tl 101325Pa (lat 
[0 0 5 2] -?:c7^t^, H7 (B) {C7p:L/cJ:5i'^. f^llx. 

mi2 3Jo<ttJ<MP§|5 2 SB^StooAJft t 

1 ^f*?r« 9 o Wftttigfcl 2 5 (1® 2 (7)11 1 7 B 2 i: 

r^x-^^o f$.mm^\t. Wx.«. wFe ^mm4 0 s c 

cm, H2 ^ij£m4 0 0 s c c m, Ar^j)fcm2 2 5 0 
s c c m-e#t*&L, JE;^ 1 0. 7kPa(7:>WF6 irHa 
tAr i:<7)S:-^#Hm. J5S(;)RajS4 5 O'Ct-r^o 
[0 0 5 3] MV^T. 0 8 (A) {c^Ltzi:^\c^ Mx. 
tfCMP(vlj;t9. mmi2 3\^l^^-(imt^^2 3B\^&. 

^(D% 2 (7)ji 1 7 B 2 ^r** mmi% 2 2 A(7:>*ffi-sr 

Ji2 5^'^«-5i:i tt;^. P?lnfB2 3 Brtl;ijl||2(7:)jl 1 

7 B 2;5^ffM^tl>2)o ^(DCMPXgtt, fiJFS?K<!rLT 

Wxitf s SW2 0 0 0 (i^p^p^) J:rj^H2 02 imWi 

Srfl^Lf^t3^7)?rfflV\ r(7)WgfS4'l 5 Om 1 
itS"ej®TLoo, N^lHlteicl 6 r pm. 

StSl 1 5rf*fiFl-^^*if'&^[H]?^i[2 8 0 r p mT^tl 
-t^tlHlte^-^. WS£E;^7 0 g f /cm' i:LTtTV\ 
WJi*<b LTfm^.^ttiS (EPD) f^. ^h\^\Q%(n> 

[0 0 5 4] [g|8 (B) (;:/^LfcJ:5{-s Mp 

SI52 3B&.f^^y:t hUv^y^ hl4 2[Cj:l9SV\ 
t4ffiiaii2 5:^^Xl^Mm2 A(D^y=^y<y^^n\\ 

mm^^mmm 2 5 (^w-^ t ig 2 1 7 b 2 (7)j¥^ t ^ 
m~K^^o ^<ni:b\^mwimmm2btm2<Dmi 

7 B 2 i:COff^^fix.5(7)(t. ^2(DBl 7 B 2 01?^ 

tT9^1 ;^^:y7''i:. ^MM 2 4 ^^^y^l^^^-t^m 2 

m2b0:>=cy^l/^\^^ SFh ^jjSSl 1 0 s c cm. 

A r =Sri5^*9 0 s c cm. He ^i)?£* 5 s c c mTW^i^ 
E;^4 5. 5Pa(7)SF6 t A r i: H e t 

HMtL. RFl;j!B^c:J:i9tii;^2 7 5W^7^*^4=T*^T5o 
-(Dmi:^'ry ^X<nmm^Wm 2 5 coo: :y ^ V ^^'i 
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mnk.ltlOOnmt't^o m2>^v'y'f(D^mm2 4 
(7)rr::yf->-^ll^ Ar ^rjft47 5 s c cm. CI 2 
*5 s c cm-r#t|^L. J±;^6. 5 P a (7)A r i: C 1 2 
t(7)|g^#ia^i: RF«M(-J:'9tb;^2 5 OWTiT 

[0 0 5 5] rtltCiig, 13 8 (B) t^;^LfcJ:9}-. 

mun2 3Bp^\-m2(nmnB2tmji^^fii>o 

tc:J:{9. ^l(7)MOSFET2 0A(7)>r-M:^gl 7A 
?r*ji«^ir LTff^jS:-r5 t t ttC, M2(7:«MOSFE 
10 T2 0 B(7)^- 7 B-^, mi(Dmi 1 Bl t'B 

2 (7)Ji 1 7 B 2 t (7)|tS«it t LTffMi-S r t 

[0 0 5 6] -?:(7:>m, :7:t- M^v?;^ hji4 2^I^±L. 
[21 1 L:fc ct 5 M^fl T E o s 7i if y :3 

>^^W»J: 19 ^c^§1?(l;t«ff^ 5 0 0 nm(D^mB:2 2 B 

|gl3(c^Lfci5l-. f*fiJi2 9, S*fK±Si2 8, :>(7 
y — y^;\y^2e, v-Y^5^ni/>'X2 7t5j;t»:y7'=3 
- Mi 3 0 ^iB^t"5o r5LT. CMOS>i';^->?-fe: 

[0057] :i(oi:o{c^ ^%mmmx\t.. m-coa 

Kl l±{::g*tn OAirJlffllHl^gpi OBSrffM-rS 
r ir J: «9 /J^M^t::^^ J: r/g»t ^MSii ^ n ^ r. ir ^fft 
t;fc5;i\ ^tLfi;^^«9-T:/^< . S^tgB 1 0 Aco^ 1 (7:)M 

0 s F E T 2 0 Aoy^- vmm 1 7 Aft*i«at. mm. 

[USSgPl 0B(7)m2(7)MOSFET3 OBO^^-hSS 

1 7BfiJ|10gl 7B 1 i:||2(7)jii 7B 2 kO-^mM 

m^xh^. m2(Dmi 7 b 2 tmrnttmrnm 2 3 tit 

30 A, 1 7B(Dm^^'f)m^j:?>{^h:^^^^t>h'rm^. Mf&is 
i:ximmT,mmmi[:^tix\^^^o ^bici^tz. ^^-h 

mmi 7B(7)^2(7)H 7B2ft. *6^)K2 2At7Dmi 

(7)ji 1 7 B 1 Je:mi-^{iBt;iiS:tt i: thl^mm 
m2 2ASrl:ii-r5llPa5 2 3Brt{c:ffM^:ia5(7:)-r\ 

nicDiii 7B 1 tm2(Dmi 7B2to:^m\zmmm 

2 2A\t^^^ir. miomi 7B1 tm2(Dmi 7B 

2 t(nm^&^m^^(Dtcmm(Dm^itM\^xtmi>iL^m 

[0 0 5 8] :^mm(DMmX\t^ ^yirV^^i^ 

:^PU>'X2 7SriaigLfc:^T\ amafftZ-f ^t^C^^ < 

[0 0 5 9] ^ b J::. *ll*(7)ff^«8-m, 1 0 A 

X\t. hfliffil 7 ASr^Sfsv-y r3>'S(7:>mS«3£ 

r.i:;6S-e#5<t irfct::. il32IlH]S§gp 1 0 B t;f^. ^-V 
W& \ 7B;ii\ ^gfa^/y :=^^/J; I9^c^5^1(;)il 1 7B 
50 It. m7L\ldf>^^:^^>fi:}£(n^%'k^hxmi^^^ 
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1 0 0 6 0 1 ^ p>(-, ifmmmmx'it. t-r ^ i 

OSFET2 0 An'ir— hWMl 7 A 2 OMO S F 
ET2 OB<Dy- hm^^l 7Bromiff5Sl7Bli^ 

)K2 2 AlCgg^?L2 3fcJ;0r?fiP§|52 3 B^^B#(CffM 
L. r.(DgSc?L2 3fcJ;OT^PgR2 3Brt(C|R|-<©#$^ 10 

(cj:i9m2K)ii7B2 :t=i:xj^mm^mmm 2 5 ^ji^^ 

-f 5 J; 5 Lfc(75T\ ffi^nexST^SIiigtD^"- hi; 

ffi 1 7 A t^jiitigt;)^- Mill 1 7 B t ^m-omm 

7 A;i5ff^;$^;}xfcfi(j;|6StBi2 2 A(c j; DfSrfi^nS W 
T% iJ^jfeo J; /.e > ^--x X :x y f-^ Kli^rc 5/ ^ 

lO 0 6 1] M:^X. ■^2(Dmi 7 B2(nmi^<Dmcit 20 

CMP?iT'¥Wt:L. Ifei»)!l2 2A(?)*ffl^S2pt LT 
^ 2 1 7 B 2 j;t/!il;ttffi^Ji 2 5 (Dm^^W: 
it>. $f3(C||2©Jll 7B2(7?^^J^;^^*ffll/^T3:•5' 
f'^/i^l-Sr tidii!). ^2CC»Jil 7B 2*Jj:tJ«^l:tt 

[0 0 6 2] [^2(7)^}fiom^] *|g0J(75^2 30 

tO^Jfe(75ff^ffi{C#5MO Sa@fta^SIS-t?fc-5 CMO 

rtftBji-s„ *lljfe(7)m^('f*5 cMo s -r 7< - >- 

f-(±. *^-:5J-BtKl 24rST I (Shallow Trench Isola 

tion) \zx<oM0.\.tc:: t\c}3\,^x^i commmmic 

[0 0 6 3] HI 9 (4, *^J|c75JF$ffilC'|^5MO SMHf* 40 

iS;-r?)||l WMOSFET2 OAt, J^iSIUKSIS 1 0 B 

^«i5)<;-f5|g20MOSFET2 OBir('oVNT, ^© 

5^i^^SiflIl 2f4ST I (cJ;l9ffM§^^, ^rog|§|4fy 

X.tf 3 0 0 nmt/^oTV^So :itLti^f>1i)5ic^Kia j; 

nmMtmin'm!^mm\^ii\^xm i ^^m\^xtm 

L.fz.<r>tWmxh^(nx\ gl9}e:*5V^Tl21l ilH-c?)* 
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5„ Tttfc, »^S^2 2A, 2 2B«±f^tt. ^ 1 OUffi 

|ll3(C:^Lfc:*7 — 2 6. -r-i' ^ n W 
^^^2 7, SWESitlll2 8, bs/7°3- MS 0^75519: 

[0 0 6 4] ^(^, mi OT^Cl^LISll 3^#MLT. 0 

[0 0 6 5] *-r. HI 0 (A) (c^^Lf-J; 51-. 
{±'nSi/y3>- (Si) ilpi^eSX^Sl ll^filxtfST 
I(-J;'3. l^^SOOn m(^*i^5>|||IR 1 2 ^^fig-f 
5o ^Mt>iiA(-J:i9 '^^nyu^iiEi 3 ^ff^t 

So ^atit LT(4f!lx(4B'-i';f:/|rfflV\ 

8 5 0 k e V . K— X45 X 1 0 " ion 

nm(n<>'- h^,^Jil 4?rJFML. "tn'iik. 
#J«:-^tP#ieav'y ='>J;'9^i5«;t«J¥$ 1 GOnm 

[0 0 6 6] ScV^T. Ill^L^cfV^y';^- h U^y:^ hg^Jg 
^SL, r(7D7;^ h Kg^^^'- 7 A. 17 

B(D^^i'~:^[z.%^xmWti\^W^'L. ^<7)^, 

R I E fc i 19 #gH%-> y 3 >'ISI 1 5 *5 J;t/<>^"- Yl&mm 
1 4SrilS^W(c^*L. EIlO (B) (c;T<LfcJ;5(-. 
W, 1 WMO S F ET 2 0 ACOy— V^Ml 7 Afc'iD^H 
2(7)MOSFET2 0B(7^'>''— hfliSl 7B(D^l(7)g 
17Bl^ffM-t5o if:'^5'f->i^'f4, «;ttfTCP 

0 s c c m, HB r SriiiCil 0 5 s c c m, O2 ^?5lm 

1 0 s c c mT-ftl&L, ff;^) lPaOCl2 iHBrt 

02 ti7)ji-^#ia^t 3 0 ow(7?t^;^|{c-c^T5. *i 

,■1?;^^ (EPD) §P)(-3 0%ro:t-/^-3i5/^> 

[0 0 6 7] -?r©^. mi 0 (B) (C*L/tJ;5(-. ^ 
*fii|^WiilS^fi*lffiAt<t 19 , ^^ifii^MiS 1 8 A, 1 8 B 
WMi-^o ^fUci.'o^ S3ttl51 0 Ai;fi7;j- F^^:^ 
- Kl 9ioJ;0'r©7;^- hyV:^- Kl 9(7);^^ 

t LT(7?MO S F E T 2 0 A?r^;*i-5 t i: t. 
(C. jlfflEKgB 1 0 B ^mi$.-ti>MO SFET20BSr 
fM-t"5o h^V;*-— Kl 9 (4MOS FET 2 0 A 

o:^$iEifeliJ®i 8 A(D-:^-efc5y-;=!-^*;feSo 

mmmiSA, 1 8B(c:aA$*1.5^|se!^«. NMOS 

FETc75ffMi-(4f!lxtft3g (As) . PMOSFET 

(ommatmx.fttts'ym (b) ^/cKi-ys'ft:*:'^* 

(BF2 ) 

[0 0 6 8] nil K-^ L/C J; 9 SIS 1 1 

(7:)^B^ISSt-S J; 5 (c, f?[);itfL P-TEOS^ij/j: 

?)ffiasa2 2A^. mx.itcvDmicx'om^m^iis 

SOnmT-^fliL. U 7 n-J{LaS:fTo/tmx CMPfe 



(11) 

19 

MSfi. (N2 ) #H«^=»ic^Dv^x8 5 o°c 

iSlf^Sr 1 5 0ml /53'^(Dj5ft*T#t|^Loo. m^^^— 
h^|Hlteic2 0 r pm. «S1 1 Srf*4^-r ?)1**^-&^[h] 
tef:2 8 0 r pmT*-?:i^m[H]te^it. 5 0 0 gf/c 
m' (DWIIff;^{C-CfT9o We*fi^!l;iii4 0 0 nmi: 
-rSo 10 

[0 0 6 9] Hi 2 (A) t^^Lfc<t ¥ 

±Bft^ti/'^fr#Ii2 2 A(7:»_b(;::7;f h us^;^ hJi4 1 ^ 
ffML. rcD:7;^ M/v>;^ Mi4 1 ^S^5L2 3:fc^il/ 

RIE(CJ:I9. *fe&^2 2A^:3^:yf->':^m*-r2)o :i 
9bT. ^^)ii2 2A(7)3f^(7)eS, #iJ;t«*^-53^Si)ii 

I 2 0±tc, mm%2 2 A5rMii-r^Sm2 3 SrffM 

-tsttttc. mitT^iii yBiic^iS-rs^iEtcifes^ 20 

112 2 A^Rii^5Bflp§f 2 3B^JF^j5ic1-5o 
[0 0 7 0] ^^6^1512 2A(7)^:y^>'i5^'fi. C 

1 Fs ?ri)Sm8 s c c m. C O 5r^5Sfi 5 0 s c c m. A 
r ^jjEm 3 0 0 s c c m. O2 JrijiCm 5 s c c mT^l^t^^ 

JE;^|5. 3PaC7)C4 Fa i:C0i:Ari:02 i: 
ii^^#iaMi:L. RF«S(^J: 1 7 0 0W(7)ai;^;l-T 

[0 0 7 11 ■t(7:»t^, 012 (B) JCTj^Lfcct^t-^ :7 
;^ M/v^:^ M4 l^l^^L. i^^TL2 SjoiU^ppgp 

2 3 B(7^f^®^J:U^£ffii lc7)Sffi^f2^^a5 30 
aj«Ji2 4^«x.tf;^/^:y^^£^cJ:^:);55(:IJf1-5o ««S 

iJiJ;?:?!. Ar ^})ft»3 5 s c cmT^tt^^^L. 
J±;^ 0. 5 2 P a (7:'A r #HMi: KAW;^ 8 k W. 

3 0 0'C(«1T. f?i|;?Ltfff^ 3 0 nm(?^f^^>'ii?r?f^i^fei- 
5o 1?y;?ltf. N2 *5K*4 2 s c c m, A r 
a2 1 s c cm-efftl^L. EE:^0. 7 8 P a (7:>N2 i: A 

r }L(n'm.^9m%}i\.^ SA«;^6kw. 3 0 0°c-e. 

0iJ;ttfff$7 OnnKT^Sft^^iJ^^^jf^ffM-rSo ^^^^ 

4^"T:\ 6 5 0°C. "S-t^ 101325Pa (latm) T 
3 0&tRl^>'yT::i-/W^a^tf 9. 
[0 0 7 2] -tcT^tg. mis (A) IC^Lfci^l-^ 
xfi^^/^^^:^^:/^ ^9 ?fe5^Jx.«i¥^ 6 0 0 nm(7:)^2 
c7)117B25r. f?iJx.«WMtRCVD U'yly^yVC 
VD) }£tcj:i9J*I^U rtffit-«^)i2 4;6^JF^j5fe$nfc 
i$l^^?L 23*5iI/fflPa523B=§rSi^iAti>i:i:t (^K ffi 

I I ±{*:sr« 9o "mmmmm 2 5 2 (7^1 1 7 b 2 

2 5(7)^lf tm2COll 7B2(7)^^t^lR|fl#tCff5r 50 
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i^a^-etSo ^Si^f^tt. f?!lx.tf. WFe Sr«E»4 0 s 
c c m, H2 SrScs4 OOsccm, Ar Sri)iLm2 2 5 

0 s c cmT?#t^tL, JE:;'J10. 7kPa(7)WFB H 

. A r }i(om^^m%. ^WMS.A 5 o°ci:-r6o 

[0 0 7 3] MV^T. 013 (B) (C^Lfc J: 51-. 
;itfCMPicj: {9. g,«?L2 3rtioJ:D^T?BPSl5 2 3 Brt 
]i;liJ1^(7:>||2(7:iJi 1 7 B 2^|^*L. ^feiB^Il2 2 A(7)*ffi 
^StaS-^So rtLlZli^J. ^^g^?L2 3rtt-fi#«tt^ 
J^12 5^^7*5 t ttt^. iflR§R2 3 Brttr}i^2(7)S 

1 7 B 2:^^ff^^^tl5o r(7)CMPXSti, WSffit L 
TW^tfSSW2 0 0 0 (^p"p^) t5<tt/H2 O2 
S^?a^Lfct(7)^ffll/^. r.coW*^t^i 5 Om 
(T^SKit^MTtoo, W^yV- h^Hteicl 6 r p 
m. SSl l^{*j^1-?)W*^t^Srll]eic2 8 0 r pmT 
^■tL€tL[Blte$-y:. W«)±;b7 0 g f /cm' tUTff 

v\ mm^h\.x\m:^m^ (epd) ^t^^ciio 

[0 0 7 4] B113 (B) tc:^LfcJ;5 

IC, ||l(DMOSFET2 0 AtD^^r— b^ffil 7 ASr^ 
Ji«3tt LTffMrSt t ttc, ^2(7)MOSFET2 
0 B£D^— H:ffil 7 B^. :^1 (7)Ji 1 7 B 1 t||2C0 

s 1 7 B 2 1 (D^mw&h LxffM-r 5 3: t -h^X^ 5. 

[0 0 7 5] ^(7:if^, El9^^:^LfcJ:5(^. 0iJ;tffTE 

o s ^^(7:)^^i:v- y :n i^Mmi^ ^ fi^t^mm 2 2 b ^ 

Sl^^L^cJ: f*l!S2 9, S*fK±Bl2 8, ;?77 
— :7^yU^26, -^-Y ^ n ^'>^X2 7fc it/ h lyT'^- 

Ml 3 0 ^^m-r^o r 5 UT. *^*(75MffiWff.^ C 
MO S - v^-ir >'^^;a^^^^1-5o 

[0 0 7 6] rt7:>J;5t-. ^Hffi^T^ff^ETi^. STi{c 

i^^^-^^ffill 2^ffML/c±J^TfcoTt. Pl-fO 
Sffi 1 1 ±(c:S)tg|5 1 0 A i: MliaiHl^§|5 1 0 B ^?FM 

1 0 AO^ 1 (7:)MO S F E T 2 0 A(D^— h 
mUl 7Att^Jlt#ia. jil^aESS^B 1 0B(Dm2(7:)MO 
SFET3 OBcD^-hWffil 7 B {lUl 1 7 B 1 
i:^ 2 (7)11 7B 2i:(oaJi«agi:LTitt)^ttSri: 
L;6^^^^2c7:)jil 7 B 2 t aft^g^a 

2 5 t>ffM-r6r i:;^i^i?§5o ctoT. ^ 1 (7)*K<7)Jf^ 

[0 0 7 7] ^/c. *^ffi(7^?]?^SXii. STU;iJ:5* 
^-^^BiJIl 2±tcSmL2 3^i5tt. 
gicJi2 5^ffMLTV>5(7)X\ CMPfetCi^^Wlt-f 

§ fci,i-x:mm^mmm 25i:^2oiii7B2t^i^- 
[0 0 7 8] [ms (DMrnmrn] m^. ^^mcom 3 

^T-^J-BSflll 2§:ST I (Shallow Trenchlsol 
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ation) \CX'0m]^LtzZt{cmLXlt^2(Dmm(DM 

m t mm-^'h^ m^mm 1 2 Aitmr-f^ < ^^^t^ 

2 3*5<J;r>'MPa?2 3 B?rJF^j^-t-5^<03i5/9^>-iy'ro;^ 
hy/^-Jit LTi/y ::':/mt:8i (Si3 SI) 2 1 

[0 0 7 9] in 1 4 14, :^m^(omM\cm?)Uo smm 

JtlFPl OACOlfiO^;*- h^Z-Y^-Kl 9t3j:TJ«m{- 

M!t--ri>^10:>UOSFET2 0At. JlffllHlSSgP 1 0 
BSr«ji!<;1-5^2(OMOSFET2 OBti'ol^T. ^ 

2{4ST I (CJ;»)J|^fig$ti, 

}4M;t{4'3 0 0 nmt/feo-rv^-So 1 

2 ±t£iiX'fj: < l 8 A. 1 8 B ±(C 20 

2 3 ;i5|g{t ^mmmn 2 3 (^rtSB(c{4a|^ttSil 

J12 5^5jfjj5K$jiTV^2)„ SSi idoit)^^- M;lli 
7 A(75«Blc:|±, K^?L2 3*5j;l>T?^pf|5 2 3B^^m 

[0 0 8 0] zh&s^nmt^Z^^iex-dUmtm 1 
^tec;)JF^ffi(c^al/^TlII 1 ^pmi^xmm Ltz(r)tmmxh 
6<DX\ 01 4(ct3v^Tlin }im-<Dmi^wm\atm- 

K22A, 2 2B(r>±i,ai^ ^KDmmmmtmm 30 

iC7^Ltz:fyy — y ^ 2 6, -r-f ^ n U'>'X2 7, S 

«-i»itfli2 8, hyy='-hms om^^ii^hn^iK 

[0 0 8 1] iSfcd, 01 5;fcv^L01 8$r#MLT, EI 

[0 0 8 2] *-f, 015 (A) [CTjkLtzX')!,^^ Mx. 
finSi/DnV (Si) J;?)!i5Sffil lfC0iJx.tfST 

I (Ci t), 3 0 0 nm(0*T-^>Mf 1 2lr?i?i*-f- 40 

2)„ ^*>E^i LT^4«;^L^^BV::^->-^ffiV^, «;tim 
A^^t^/W^— 8 5 0 k e V , K— 5 X 1 o" ion 

KfLLT. mmiti^V 3>'J;'5/i5F!lx.tfJf:$8 nm» 
y-Si^^lIl 4^Ji?j?KL, ■?:(^^. fJx:«^ifiEi^^^ 
if#*gH^B->y 3>J; I9^^^fijx.«l¥§ 1 0 0nmW#*g 

fa->y 3>iii 5 SritJi-r?). 

[0 0 8 3] m^^X. 0^LJteV>7;i- M^v?;^ H5:?15 
J5feL, rt07* M/v?;^ hg^y-h«ffil 7A, 1 7 50 
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B(D^<^-yicV^^xmm^l,c^^^Ls ^(DWi. 

R I EtcJ; ^)#fefB->y ^i/SIl 5*5j;l>'^"- Mfe#Sf 

1 4«riltl^6^ii^*b, 015 (B) {c^LfcJ;5(-, 
^1 WMOS FET 2 0 ACO^^'- VW^ \ 7 Ajoit/^ 

2 0MOSFET2 OBO-^— M;Sl 7B«|gl«l 
1 7 B 1 r(7^^3/^Vi!^"t4, ^!l;i«TCP 

Osccnis HBr ^Sfcl 1 0 5 s c c O2 ^-jj^l 

1 0 s c c m-ett*^L. S-tjlP &<DC \2 tUB r t 

02 tW?l-g-#H^t L, 3 0 0W<75tti;tll-T^T5o *^ 

(EPD) $e,(e:3 0%O:^w<C-3:s/f-v 

[0 0 8 4] ^(D'^i. 015 (B) tr^bytJ; ^ 
^i^roilti^WaAl:: J; "9 , ^M^^M:^ 1 8 A, 1 8 B Sr 

fM-tSo rtll'J;l9, S3fe§|51 0 A('(47;*- h^V^ 
— Kl 9i6i.xJ^z.<Dy ^ V^'-^ir— Kl 9(7:)x^ y=)-y 
t LTWMO S F E T 2 0 A irffM-fS 1 1 1 
JliSmSSIfP 1 0 B ^mi^-t^yiO SFET20B'Sr 
ffM-r -So 7 J)- N K 1 9 (4MO S F E T 2 0 A 

O^Mfefl^l 8A(7)-*T'fc5y-X<|:*;fe5o ^« 
!^MilEl8A, 1 8 BIcftA^tiS^Mtlfiv NMOS 
FET(73»^igiC(4^Jx.(ft* (As) , PMOSFET 

©Jl^^(-^4^yxtf^^'^'* (b) t.fz\t-y yiY^^^^m 

(BF2 ) 

[0 0 8 5] ^h\c^ 01 eii^RLfcJxpt;!, Sffil 1 

5„ -^y =■ ymim2 1 (nmmi^. s« 1 1 * 7 e o-c 

(T^JfiSt-JDfiL. S i H2 C I2 ^j^S5 0 s c cm, 
NHs ^8^*2 0 0 s c cm, N2 lr»S*2 0 0 scc 
mX'^tl^nmi^l-. JI;'3 70ParoSiH2 CI2 t 

NH3 tN2 t(D^-^wm^ii^xn^. A\'^x\ m^a 

LP-TEOS j;i9?iC?)tei*M2 2A*, ^!lx«CVD 
fe}Cj;i?J?$0-!l;?.«5 5 Onmt'J^KSiL, y^n-^g 
Srffo/c^, CMPfetcJ; i9¥±I{t:t-5o i^i:l^2 2A 

5o y7o-^&s{4, ^yx(4*N2 »Hft|^'^^t5l,^ 

T8 5 O'Cfl O^Mff 5= «^V^TCMPlSf4, Wli 

LTi/y 1 4fii%-g-tfKOH7j<?§«^ffl 

V\ r (75WS«^ 15 0ml /5>(752SS»t:-ttltUoo, 

Wlg>^^-S^[iltei:2 0 r pm, S«ii^f*j*-t5 
^^^[Il$KiSc2 8 0 r pmT'-ttl-t'HIelteS-Brx 5 0 
Og f/cm' (7:)Wej±;^t-ctT5o WJil:(4f!lx.tf4 

0 0 nmil-^o 

[0 0 8 6] ^^tv^T^ 017 (A) |c^tfcj;5l-, ¥ 

iRit^ivfzBBf^2 2A(D±.{zyt h hJi4 1 ^ 

MfifeL, ^(Dy^hi^'j^hm4i^mmi2 3i-3xn 
ma^2 3B(D^<^-y{c'^'Dxmiiimcm^-r^o ^< 
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RIE(c:J;i9, I6»JI2 2 Ajyit/v^y 3>'S'fkfll2 1 

8 A, 1 8B(75±i^. mum2 2Ai:nm-r?>m'mi2 

3 5rJFM-r6 t i: |g 1 1 7 B 1 iCxt^Sf^fiZ 
Mti^it^ 2 2 A m P ^5 2 3 B S-Ji^fig-r 5„ 

[0 0 8 7] »»Si2 2A(D3^y=^l^ifii. mx.t£. C 

4 F, ^jitSsccm, CO^jjfiS 0 s c cm. A 

r ^»E*3 0 0 s c cm. O2 iW.m5 s c cmX'i^tl^ 10 
L. IE;tl5. SPaCOC, Fs irCOtArtOz 
^^#11^ tL, RFfl;l!i{;ij; 19 1 7 0 ow<75til;^Hc:-c 

[0 0 8 81 ^>CV^T^ v^y ='>'S{t;l^2 l©:£3/g=->:J^ 
{±. mx.fi. CHF, ^»ll:4 0 seem, CO?rjSS4 

1 6 0 s c c m. O2 ^Um. 1 4 s c c mX^fh^'Hi^ 
l&L. j±t}5. SPaWCHFa i C O i iWjiS-g- 
^H-^tL, RFmiSti I!) 1 0 0 0W(?:>tii;'3(CTl;E 

[0 0 8 9] ^Wt^. El 7 (B) (Oi^Lfci^lC. 7 20 

2 3 B(75rtEJoJ:t]^S«i 1 <75^E^fr^a5 J; 

^*Ji 2 4 ^j-itd J; 19 ^Bit-5o S*S 

2 4«ffM(4s MxtfiilT(75j;e>(::LTtf 5^<h^ST'# 

•5= *-f. A r iritis 5 s e cmT'#t^L. 

J±;^ 0 . 5 2 P a C75A r #ffl^i L. iSA«:^ 8 k W, 

3 0 0°C(CT, m^itm^ 3 0 nmC'f^^J'^SSrJf^J^fe-t 
?>„ ;i)c(^. 0iJ;?Ltf. N2 Sr}S£»4 2 s e cm, A r Sr^S 
42 1 s c c m-eftl^L. i±;'3 0. 7 8 P a WN2 tA 

T t(r>m-^9mutL. i^AMfjekw, 3oot;t% so 

6 5 0°C. 01325Pa (latm) "C 

[0 0 9 0] 018 (A) d^LfciplC. m 

^li^y^'Ay^yi. V) ti:^mx.\-m^ 6 0 0 nm«|g2 
<niil7B2^. «X«#ii#^CVD (7'7V^-;/hC 
VD) fetcj; i9j5!(;JiL. I^S(C^;#Ji 2 4 
g^^?L2 3*iJ;t;«MP?fS2 SB^rSfejitpt 

1 1 5o 2 5 f±^ 2 (T^g 1 7 B 2 40 

2 5<7)fifeJ!it^2i7)ai 7B2CD^lKi:^l5lBf(c:tt5r 

Ji!c)l*#(*, WF= lr»ft»4 0 s 

com. H: Sr}S£S4 0 0 s c c m. Ar^»SS2 2 5 
0 s c c m-tr#t|&L. J±;^10. 7kPa(7:)WF« tH 

. tAr to^-a-^H^. j?giiia«4 5 ot^t-r-So 

[GO 9 1] igV^T. mi 8 (B) (OT^LfcJ; 51::. #-!| 
X.{±*CM P J; 19 . ^g^JL 2 3 rt*3 iu:^ P ^fl 2 3 B 
J&l^1^<73||2(7)Jil 7B25rl^*L. ^#Jg2 2AO«S 
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M®2 5^5JSSi: t'fefc:. MPa52 3 BrtlCfl||2(OM 

1 7 B 2;55f^;5)(;$tl5„ :i(DCMPXS(4. WMttt 

T«i-dxtfssw2 0 0 0 (Sb^b^S) *5j;t;^'H2 02 im 
^S^S-&Lfc^lZ)4^ffl^^. rrowa^ig^i 5 Om 

Ci^fcaT-jBT Loo. Wa^V- h ilHl$5ft 1 6 r p 
m. »S1 1 ^'^m-t^m^-^^UU%.2 8 0 r pmT' 
■eti-miHlte^-a:. 7 0 g f / c m' i: LTff 

v^. W^»i:LTti|^;S)|^fctl (EPD) $?3fc:iO 

[0 0 9 2] rix(-J;i9. Eli 8 (b) (c*LfcJ;5 
(::. ||l<7)MOSFET2 0AWy— hm^l 7A?r^ 
Ji«itt LTJ^JSI-Sirir^^t::. ^2(7)MOSFET2 
0B(D^'-M;111 7B^. %\(Dm \ 7B 1 i: 1^2(75 
Si 7B 2 LTfl^fife1-S^i;65T'tSo 

[0 0 9 3] ^(^^. 01 4{c^L;fcJ;5fc:. 

E o s i£(nm.\\L iyv^ >mm^ 'o f^^mmm: 2 2 b 

ig3{C:^LfcJ;9(C. f;^^g2 9, Slt|55±|g2 8, * 

7-:7^'/P^^ 2 6, ^ 13 l/>-X2 7*5j;t;^ h 

- bJi 3 0 ^idK:1-s„ r 5 lt. *ll]te(7)jF^^{c:#s 
CMO S -i* p< -v?-(r •So 
[0 0 9 4] STlfc: 
ii^^^^Bllil 2SrfMLfc»^-efeoTt>. m-co 

1 1 ilCg^felfB 1 0 A i: JliaiSISgSP 1 0 B ^Ji^^ 
L. §?tS|5 1 0 AOfi 1 ©MO S F E T 2 0 A(D^- h 

m.mi 7 Aitmmmm:. mmm^mi oB<DS2omo 

S FET 3 0 BCi^"- hm.&l 7BI4^1(;>ll 7B 1 

t^2(Dmi 7B2t(nmmmi^tLxm'j^n^:it 
;as-et. L;s>t^2 wji 1 7 B 2 tmm\cmm.^mm.m 

2 5^i,mf$.-t^^ti)^x^^o ioT. mii^xxfm 

[0 0 9 5] *fc. *|IM«ffJMT'(l. STU^J;^* 

^^Bdili 2±icji«ttS)^S2 5 5r^^tT^^S(DT^ 

»«ttgicl 2 5 SrCMPSfedJ; WJ*-r5/c:(tT'*S 
ttSl^Ji 25t^2roJil7B2t SrlH-roff^T'fM 

[0 0 9 6] [||4(7)^JS£D?i^ffi] i<)ic(C. :*:^BJi;o|g4 

ct:" Wff^ffi tc^ ?> M O S M ll#:*f*agtt-t:- 5 c M O 
S^^-v^-^ry■^^^co^^T. Hi 9 /^V^ LEI 2 3 ^#BS. 

««tt^igS 2 5 t LT. 1 8 A± 

(t h htcmmSiB. 2 5 A ;5Sf^fi!<; $ tLT V ^ 5 ^ i: (cdo 
1/ 3 ©||Jt»?F^ffi(-#.5 CMO S -Y ;^ - ^'f- i: 

[0 0 9 7] Ell 9{±, 3|s:||Jferoff^^(;i^5MOSS@ 
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^*tl^tgST^&?)CMOS^;^-^/^r>'i^^C:^oV^T. S 
0 A(Dlf@(7)y;t hy-(y^- Kl 9:fci;-rj^m[^ 
>f^iSt~5^ 1 (DUO SFET20Ai. Jli2Z|II£g§B 1 0 
BSr«^-r5»2(7)MOSFET2 OBirtCoV^T. ^ 

3 0 0 nmt^'^oTV^^o 1 

2±ft:tt-e/ce<^J^*i|^ffi«l 8 A, 18B±(CtSm 

titz^mmmmm 2 5 fi. ^ireti^Jt 1 s a t l/^ 

V^y- mt(7)rflc7)^Fm«2 5 At LTl»tg1-^t(7) 
Sm2 3*5j:tJ^MPf|5 2 3 B^Mf^ir^m(D:r.y^:y 

[0 0 9 8] :z.ti&.f^(Dmf^^miBXximmm 1 
)si22A, 2 2B<D_t{a±. mKommmmtmrn 

to 0 9 9] m2 0/^V^Lll2 S^mMLX. M 

xmrn-r^o 

[0100] S-f. 0 2 0 (A) {d/T^LfciJ: Mx. 
tfnMv-y (S i ) XVfji^mmi 1 t-«X.«ST 30 

A:i^^-/l^^— 8 5 0 k e V , K^Xi 5 X 1 0 " ion 
s/cm' C0^{4^-Cl£tlc^ii:5o ^^\^. »S 1 1 

nm(7:)y- h^felilll 4^?fML. ^CT^t^. «X.(f^5i^t5 
*Sr^t?#fifsi>y :n>^J:«9/c^?)«;t«Jf:$ 1 0 0 nm 

[0101] J^V>T. EI^L7'e^V^:7^ h Uv>';^ bS^ff^ 40 
^L. ^(7)7;^- H/>?y^ hJi5r^'- h«^ll 7 A, 17 

R I E i 19 y 1 5 jo J: t/^^^ - h f^fe,^^ 

1 4 5rMJXfi^tc^5feL. 1112 0 (B) iCTjkl^tcX o 
||l(7)MOSFET2 0A(7)>f-hmill 7 A*5j;U?^ 
2(7)MOSFET2 0Bc7)y-hmffil 7 B 1 (7:)|i 
1 7 B 1 ^Jf^jjJc-r^o r(7)a:-/5^>^:^'^(j:. f^Jx.«TCP 

i^mmm) s:^y^:/^gs^ffl^\ CI2 ^i)iti7 

Osccm, HBr Sri)Sft 1 0 5 s c c O2 ^MS. 50 
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1 0 s c cmT#t*&L. J£::^l PatTDC I2 tHBrt 

02 t^T^^^-^SH^ir L. 3 Q OW(Dti^t}\::xnOo 
^Mth (EPD) ^h^iCS o%o:>:t-y<-=^iy^y 

[0 10 2] ^oYik^ m2 0 (B) {c^LtzXolC. ^ 

i«^(7)m6^aAtc: J: ^) . ^'imm^ i s a, i s b^ 

ffM-rSo rtK-it^. S^ttPl 0 A(c{i7;t h^^V::^- 
-Kl 9*5J:r>*r<7)7;^ h>^V:^-Kl 9(DP^4y^y 
VM"^ t \.X(DMO S F E T 2 0 A ^rff^j^^T 5 tt^ 
i-. JUffllHlSgSK 1 0 B ^«^1-5MO SFET20B^ 
JFM-rSo ^^V;?^-Kl 9f±MOSFET2 OA 
(7)^^*6*^:® 1 8 AO-;^-efc5y-X^^fc^, ^F** 
feffi«18A, 1 SBCiaA^tb^^lsE^fl. NMOS 
FET(7)ff^j^{^fl1?!jx.tft:* (As) . PMOSFET 
mm\^\Wmtit^^m (B) ^fc^iI17:y^k:/^^^7^ 

(BF2 ) f^E^m^^^^o 

[0 10 3] ^h\^. 1212 K^^tfci^l-. SSl 1 
co^ffi$r?^M-f 5 J: 5 t-. ^^!l;?L«5 0 nm(7>J¥$cov/y 

5o ^>y ^i^'&i\M2 1 fT^ff^jSfi. Stei 1 Sr 7 6 o°C 
<Dm.S.\C-hm\.. S i H2 CI2 ^i)£m5 0 s c cm. 
NHa SrJJffig 2 0 0 s c c m, N2 ^i5Sa 2 0 0 s c c 
TnX^fh^tiWi^X^. 70Pa(7)SiH2 CI2 
NH3 tN2 <!:(7)S-g^#HMt-TtT5o i^CV^'r^ ^J;t« 
LP-TEOS J: 2 2A^. ^^J;itfCVD 

^ffitClJ: '9i?:^fi^Jx.tf 5 5 0 nm-Cj^Jf y^D-^ag 
^rfTofcf^. CMPfttrj:^iF±ljki-5o ^ft»K2 2A 

So y^n-feSfi, W;ttfN2 #H^'t'tcfcv^ 

T8 5 O^Tl O^j'^rpW^o ^%V^TCMPXe(i. W» 

V\ :L(Dm^^^ 15 0ml /^5*(7)»S»T'fti^Loo, 

W«7^U-hSr[IIte«C2 0 r pm. Xffil 1 ^^n^t^ 
l*f4-p^^E$5ic2 8 0 r pmT^tb^^tL[H]$^^it. 5 0 
Ogf/cm' (7)W»i±;^(CXtT5o MmAiiW\^{i4 
0 0 nmt1-5o 

[0 10 4] llk\^^X\ 0 2 2 (A) {C/7^Lfcj;5(-. ¥ 
mt^tltzmi^m2 2A(D±{cy:t h U-e/;^ hg4 1 5r 
JFML. r(D7;^- M/v^;'^ hg4 1 ^^jgg?L2 3*5j:t>* 

l3Pa52 3B(D/N:?->(Ct;eoTiltRfi^(C[^*1-S, 

RIEtCj;i9, ^^ffi2 2A*5J:r>*^>y =i>S'fkJl2 1 

Sr)li(C:^:y^^m*1-5o ^ 5 LT. »&II2 2A(^ 

8A, 1 8Bco_ht;i. ifei^»i2 2A^a:a-rs®m2 

3 ?rffM-r S i: i: ^) ^ 1 7 B 1 t^mi-^fi 

gtc«tai2 2 A^i:ii-r^§fiR&fi2 3 B^rffM-r^Sc 

^Mfeflilc 1 8 A±(7:>g^|^?L 2 3 fi. ^pjfia 
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[0 10 5] |6^|R2 2K(0:x.y^iy^\-t^ C 
■I Fa ^VjiEmS seem, COSri)Sm5 0 s c cm, A 
r ^Um. 3 0 0 s e c m, O2 SrsSfi 5 s c c m-Cttlg- 
L. jl;'3 5. 3Pa©C, F. tCOtArtOs i«0 
?i-g-#lffl^i:L. RFaifJ- J; 9 1 7 0 0W^73tB;^I^c:T 

[0 1 0 6] ^^(:V^-C, C^y aVS'fl:K2 KT^j:.;/^^^/ 
(4. ^[l;?L(f, CHF3 %}jlcS4 0 s c cm, CO^ftiEl: 

1 6 0 s c cm, O2 ^jj^Sl 4 s c cmV^tl^'tliPi 
'^L. I±t)5. SPaCOCHF, tCOtOz tnU^ 10 

WmntL^ RF«M(cJ; t) 1 0 0 0W(om;'3f-T«JBE 

[0 10 7] ^:(75tt, 1112 2 (B) (d^ L/c J; 5 (d. 7 
hS4 1^|^*L, ^fE7L2 3*5j;TJ«PjiPg|3 

2 3 B(7:)rtffiioj;U?XRi io*M±f*^S9 i^t-, 
S»fl2 4^fy;tfi*;^/<-;'^fe(Cj; Di,feK-t5„ ^#1 

2 4 ©ff^^ti, fJ-Jx-fiiilTO i p I- LTtT 5 ^ i: /i^T't 
5o *-f, m^it. Ar^mmS 5 s c cmT-tt^L. 
jE:^0. 5 2Pa(7:)Ar#|l«i:L, SA«;tl8kW, 

3 0 oriCT, mx-l-im^ 3 0 nmW^iJ'^'SSrJi^^l- 20 
So -fi^jx-ti*, Na ?r)5S*4 2 s c cm, Ar ^-JIE 
42 1 s c cmT^tl^L, 1±;^)0. 7 8Pa(7)N2 tA 

r i(75S-g-#HMi L, g:Afl;;^)6kW, 3 0 0°CT\ 
mntm^ 7 0 nmW^ft^i^^a^ffMI-So 9"^:/ 

■^T, 6 5 0°C, J±:f) 101325Pa (latm) X' 
3 0?j!'tHl7^7'T=-yU'*!!!a«rtT5>o 
[0 10 8] •?:(7)^^, 02 3 (A) tC;^LfcJ;5(C, M 
K-li^yi^'^y^'^X '0^£i>i¥i^\tm^ 6 0 0 nmW||2 
i;:iJil7B2^, m^it^mucYD {y'y-y'^y VQ. 30 
VD) ife(CJ:i9^KL, rt®(c^«B2 4;6S®j$^ixfc 
S«E?L2 3*Dj;tJ«^Pg|52 SB^ffifeiZitft t 

1 1 ^fr^lf 5o ^SttgicJl 2 5 (4^2 Will 7 B 2 

2 5(Dfife|jftm2(Dll 7B2(D^|Ri:*|Kll^fCff5^ 

i:;i5-e#?,„ ;5)(;fli*f4=(±, WFs ?:«£»4 0 s 

com, H2 ^»lEft4 OOsccm, Ar ^iti2 2 5 

0 s c c mT#^|&L, )±;'3 1 0. 7kPaCOWF6 iH 
2 t Ar fifeK^&a4 5 O'Ctt'S, 

[0 10 9] ^K^^T, 1112 3 (B) IC^Lfci^i-, 40 
;t(±'CMP(Cj;i3, g|^?L2 3rt*5j;t/PP$|52 3 Brt 
mV(r>% 2 rail 7 B 2 ^1^* L, i^i^Ji 2 2 A W«S 
*«ttlS-li:5„ 3.tv(-lJ;i3, ^^2 3 rtfiftiSlitt^ 
ica2 5;45a5i tic, M Pi^l5 2 3 Bf^(^{±^ 2 rol 

1 7 B 2;45JF^j^fe^tL5, r.(7DCMPXS{4, Wigf^i L 
Tj5tJx.fiS SW2 0 0 0 (MSa^) m.Xm2 O2 
^SSr■fi•a■Lfc^Jc;:)^fflV^, roWlSft^i 5 0ml/:5> 
(7:)»£»-C#"TL-oo, — h^leltei:! 6 r p 
m, SSI 1 ^»«F-r5Ki^-&?r[Hiei:2 8 0 r pmt- 
-?:tl.€n[Hl|S$-y:, WJiJ±;07 0 g f /cm' t fCff 50 
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V\ WeSi LT(±*^,^,^^i±J (EPD) ^felClO 

[0110] 023 (B) iC;^LfcJ:5 

iC, ^l(73MOSFET2 OAO^^'-hlMl 7A^¥ 

Jiliiti LTf^J^ic-f-'5 i: h h^^. % 2 (DMO S F E T 2 
Q^(Dff—Vmm\l^^. ||l<;0gl7Bli^2(0 
7B2i:(^a««ifiiLTfMi-Srt/i5T't6o 

[0111] ^n'^. 01 gj^^Lfci 5 1?!l^tfT 
E O S i:'»^{t:-> y => >'^«S- i 9 ?)»ftJf 2 2 B 
^fML, 0:^L;'iV^±g|5ie^Ji?rff^J5K-f--5» ^P>tC, 
03(c^LfcJ;5(-s f*SJi2 9, S*fKitlil2 8, 
7 — 7-</W^2 6, -^-Ti^n 1/^X2 7fciU5hs'7°n 
- hJi 3 0 ^ria^-rS, :i 5 LT, 
CMO S ^ - v'-fe^/f-iiS^Jifet-So 

[0112] ^ (73 J: 9 **ffic75JF^ffi.Ti4, S T I IC 
i:'9«^-53^BfJil 2:^ffMtfc»^T-feoT%, P-ro 
S«l i±(cS:?ttBl OAtiiffllslSSgpi OB^ffM 
L, S3tlfB 1 0 K(n>% 1 COMO S F E T 2 0 K(n^— h 
1 7 A(4¥*«:g, MlffllHlS§$|5 1 0 B CO^ 2 COMO 
S FET 3 0 BCD^— Kfli^ll 7 BfilglWJi 1 7 B 1 

}i%2(n>m \ 7B2tco^Ji«itt L-cJi9^>tt5ri 

^S-t:-^, L;i>t^2i»H 1 7 B 2 ir[Rl^t^gffSa^2 5 
A^-&tr^«;tt&igJi2 Strtm-rsr t;4ST-#?,o 
ioT, mi^<eV^Lm3(75^ffi(7??f^te<h|II«(7)«tlfcyjl 

[0 113] */c, *^JfeWff^l8T-{4, ST I iCiS* 
i^^BflJil 2±(C»«ttffii0gS2 5^K(tTV>5»T\ 

2 5 C M P ftfc J: 19 Wlf-r § fd'i t T-?*!: 
14^^)12 5 tm2(nmi 7B2ti:m-(r>m^X'm^ 

[0 114] Bil±, IIJfe(Dff^^4rp(f-C*|g?^^l5iPJL 

^iJT.^ CMP^(D7'n-fe;^*{4^(4±f5IIM(^ff^ffitC*J 
V ^Xtt- L f J Pfi P, tL-f , iiS^S-f 5 r t T' 1 5 „ 
[0 1 1 5] «?J;il4\ ±fe*Jfe(7?m^T?(«feSM 2 2 A 
£75¥a{li5r CM P J; 19 5 iJ^lcov ^Tg^il3J L/c;5S, 
^ 5/ 5/ >^ J: 19 5 r 1 1 T 1 5„ 

[0 116] Sfc, ±E*]tec7)m^-C14*^ ^^KK 1 2 
^LOCOS*fc(4ST I (CJ;t9®i5feLyt^^(coV^T 
tiie^Lfe;S^ S^^^fflHIi 2^rHJil^^(7){di«:^*fe(cj; 

So 

[0 117] ±E^Jfe«ff^tlt-(4, 
MOSa@f*:mSat LTl?iJ^«CMOS-l'^-v'-fe 

ffiWij^^^^^ig^S, ^S);ttfCMOS LSI, MOSLS 
I , 7 L S I fa f-^OSffl t ^tgT:-fc 5„ $ Cb 
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[0 118] 

^ii\-£*^'0X'f£< . S)tg|5co^i(7:)MOSl;#a 
H 2 WMO s m.^m^ h y vi?;^ ^ roy- b^ffifi^ i 

[0 119] m\^. ^*3i2fE«(75MOSS@ft:mii 

/W^t5it/-7-Y^'nl/^X^ia^Lfc(n-r\ aMftft/f 20 
\^Xfii<tiy~%m^'^^hfi.hhh\,\^. f^n^^^ 

[0 12 01 Sfc. #tc. lf*ri3 4fcttfS*il4tB« 

MO s fl;^^))* h 7 >-v>;^ ^ (Dy- b l;ffi?r#^fB U 

(c J; 5 v^^:3^$ 5 ^Kih H4Hft<?3iiiS 

ilSB% y =1 J; I? /<C5^ 1 OS i . Mx.it^'i^^Biy 30 

^^hx-m^ ■^Mz.'^2(Dmt (ommmm. t /j; o r v ^ § 

<DX\ w. 2 wMo s m.m)i^ yy^y'y-^^ <d^- vmu 

[0121] ft 1 2 Lf»*9 2 1 a5^^•f tvA^ 1 

t.-rmi<DM.osm.w^^vyviyy^^(n^- vm&t 

^2(DMOS«#^^N9>'v?^i5'CDy- Ml^Wlg 1 

«if t-gic?L*5 J;OT Pgp^lWIBf (cJF^j5S;L. ^(Dmmi 
J; D«M P IfP 1^ ic rot^fifl- i 19 ^ 2 wHio J; r/#« 

a* h 7 ;^ ^ (75 ^l«jg(75 h fliffi i: ^ 2 O 
S m^"^^ Vyy'y:^^ w^SWjgwy- h S^l i: . 

L;0^t,»2roli:|^a#ic. m^-:fy^\ W)fmWiifco 

osmwwi^hyy'yy^^<D^~ vmmmm^fitm 
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[0 12 2] it*ill 3fatt(7?MOSailf*:«i^ 

5, 5, ^ ^ J; t>' C M P I* < i t. ^ffl V ^ 5 

i:|l2<;ol(?^i¥;^t;6S|5]-tc:/£b/^v^J;^. (i, 
C M P ic i 5 S-a: 5^^^ 2^ ^ ^tf 5 r t id J; 19 . 

^mmi-^^tf}'ix%^„ 

[01] ^mm(D^i(r>mm(Dmmitcm?)Mosmmi¥ 

[0 2] SKC^LfcCMOS-Y^— i>-fe>f-W«B§-1i 
[US] lll2{C;^L:feCMOS-l'^'--:;'-fe>'f-oStli&if 
[04] 01 (C^LfcCMOS-r^-v^-fe^-f-tTJS^t:^ 

[0 5] gi4(c^<xs^*-t-»fffi0-efe5» 
[0 6] m5icm<x.m^m-rmmmxh6o 

[0 7] 0 6(d^<l@^r«-rra0T-fc5„ 

[0 8] 0 7iC^<XS^*1-»f®0Tfc?>o 
[0 9] *%B^COS2(75||tt(7)Ji^ffi(-I^15MOSia@ft 
tg^$l«T*fo5 CMO s ^ ^ i^-fe Vf-(DS:)tg|5*J 

[010] 0 9('*LfcCMOS-|'^-v>-fe-V-!J-roMit 

ife Sr xgli (d«-t-irffi0T'fo?.„ 
[011] 010 (CiK< X®Sr«f »rffi0T'fc5o 
[012] 01 1 l'iS<Xfl^«f»fffi0T'fo5o 

[013] mi2\cm< xs^«-rifH0X'&-5„ 

[014] *^BJ(7)^3co^JScoff^ffi(c:'^SMOsa@ 

1*ltft3gW-e$) S CMO S -1" ^ -v'-Ir i/ii-<7>S)t^ja i 

t>'ji!iaiH]ssii5ro«it^m Lx^-tm'smxh^. 

[015] 01 4i;i^LfcCMOS-ry<-v?-ir>f-(75S 

3S:^fe*xS)ii(d«i-»®0T'fe 5„ 
[016] 015 i'i^< jLU^m-tmmmxh^. 
[0 1 7 ] 0 1 6 \cm< jLU^m-rmmmxh^o 

[018] 01 7(c^<xgSr«fElifffi0-Cfc5„ 
[019] *%BJoH4<75||3iWJf^ffijC{»5MOSffl@ 
frftftilStrfc-S CMO S -< ^ -v>-fe>f-(7:»S:^^:fci 

t^ji ffl iHis&gp co«fiit ^ m L -c s-r if ® 0 -e 5 „ 
[02 0] 01 9ic^LfcCMOS'i'^-v?-feyiJ-(Di;i 
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[H 2 1 ] El 2 0 \cm< XS^»i-»rffiE-C&5o 

[n 2 2 ] El 2 1 [cm< jiu^mi-mmmvh^o 

[112 3] ia2 2lC^<XS^«i-ifffiI2lT^&5o 

[n 2 5 ] HI 2 4 (rj^< nu^m^mmmx-h^o 

ffiSrXS)ii(c«-r»fffilIlT^&5o 

[m 2 7 ] m2 6{z.m< j^u^mi-m^m-ch^o lo 
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* 1 0-CMOS-f ^-v^ir>^ih, 11---KS. 1 2--* 

S-i-feH^HV/y :=i>'fll, 17 A, 1 7B--^-hS11. 
1 7B l-H 160)1, 1 7B 2--|S2<7)ji. ISA, 1 
SB-^mmm. 1 9--y:^ h^'^:t-V\ 2 1 •••v^ 
yn^'^ftlJi. 2 2 A, 2 2 3, 2 2C---$6&II, 2 3 
•••g^^?L 24-««Ji. 2 5"-3»mtt«I^S. 2 5A 
■";^Bffia?S. 2 6 2 7"-^-r^nw 

2 8-SW|»±]jt, 2 9-fS:|iji, 3 0-N:yy 
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